Introduction
============

In 2015, smoking accounted for 156,216 deaths and 3.72 million disability-adjusted life years in Brazil, representing a direct cost for the health system of R\$39.4 billion \[[@ref1]\]. More than 30.0% of Brazilian boys and 27% of girls aged 13 to 15 years had tried smoking before the age of 12 \[[@ref2]\]. Given the time adolescents spend in the school setting, schools represent an excellent opportunity to deliver smoking prevention programs.

Current Knowledge on School-Based Tobacco Prevention
----------------------------------------------------

Most school-based tobacco control programs are ineffective, but data from Brazil remain scarce \[[@ref3]-[@ref5]\]. Recent trials on tobacco prevention in the school setting have focused on including school teachers in the intervention \[[@ref6]-[@ref8]\], with others involving families \[[@ref9],[@ref10]\]. However, these studies concluded that the students' environment (ie, peer group as well as parental behavior and school policies) plays a role in smoking initiation in adolescence.

A randomized controlled trial involving different school-based interventions to reduce the use of various psychotropic substances among 1316 students in Brazil showed mixed effects for different drugs; however, the study design had limitations that precluded interpretation \[[@ref11]\]. Another study from Brazil analyzed the effectiveness of an educational intervention by the Brazilian Cancer Institute (INCA) on smoking among school adolescents. Those researchers randomized 32 schools to either control (no intervention) or intervention arms, with a total sample of 2200 students in grades 7 and 8 (aged 13-14 years). INCA members lectured teachers from schools in the intervention arm about tobacco control, with the expectation that those teachers would discuss tobacco-related topics with their students. No change in smoking prevalence was found at the study endpoint, but knowledge about passive smoking had improved \[[@ref12]\].

Education Against Tobacco
-------------------------

Education Against Tobacco (EAT) is a network of volunteer medical students and physicians from more than 80 medical schools in 14 countries worldwide that was founded in Germany in 2012 \[[@ref13]\]. The network has its roots in school-based interventions delivered by medical students. These interventions cost approximately US \$20 per participating class and can reach up to 50,000 students per year worldwide. EAT is also involved in medical education research on smoking cessation counseling, science-based multilanguage apps, and public awareness and advocacy for tobacco control \[[@ref14]-[@ref16]\].

A German quasi-experimental study showed the school-based intervention resulted in a significant reduction in smoking prevalence among secondary school students at 6-month follow-up \[[@ref17],[@ref18]\]. A randomized follow-up study in Germany indicated effectiveness at the 12-month follow-up; however, the results were not significant because of a large loss-to-follow-up effect \[[@ref19]\]. Recent studies indicate that physicians substantially undertreat tobacco addiction compared with other chronic conditions, such as diabetes or hypertension \[[@ref20]-[@ref22]\]. The school-based smoking prevention provided by EAT is thought to sensitize medical students for tobacco control in general, as well as having a direct effect on adolescents \[[@ref13]\].

A facial-aging app was implemented as part of the school-based EAT interventions to increase effectiveness. Facial-aging interventions, in which a selfie is altered to predict future appearance, provide motivation for healthier behavioral choices in adiposity prevention, skin cancer prevention, and smoking cessation \[[@ref14],[@ref16],[@ref19],[@ref23]-[@ref39]\]. An explanation for these preliminary results may be the high importance of appearance for a persons' self-concept, especially in adolescence \[[@ref40]\]. However, to our knowledge, the only completed randomized trial that investigated the prospective effectiveness of a facial-aging intervention on actual behavior (smoking) was conducted by Burford et al \[[@ref41]\]. In that study, five of 80 control group participants (6.3%) suggested they had quit smoking at the 6-month follow-up, and 22 of 80 intervention group participants (27.5%) reported quitting (*P*\<.05).

This study aimed to determine the long-term effectiveness of the school-based EAT intervention in reducing smoking prevalence among secondary school students in Brazil, as per the study protocol \[[@ref42]\].

Methods
=======

A randomized controlled trial was conducted among 2384 adolescents in grades 7 to 11 from secondary schools in Brazil from February 2017 to June 2018 ([Figure 1](#figure1){ref-type="fig"}). All predefined time points were met. Details of the study design and the development of the questionnaire are outlined in our previously published study protocol \[[@ref42]\].

Participants
------------

Students in grades 7 to 11 at secondary public schools were eligible to participate in this study. In total, 2348 secondary school students from 110 classes (from 14 eligible schools), who fulfilled the inclusion criteria, entered baseline data. Baseline data (t1) were collected from February 2017 to May 2017. Follow-up data (t2 and t3) were collected 6 and 12 months after that (from August 2017 to June 2018). Overall, 1353 participants provided data at both t1 and t3, which were used for primary endpoint analyses. The loss to follow-up effect was 42.38% (995/2348).

![Study design and flow of participants.](jmir_v21i2e12854_fig1){#figure1}

Attrition Analysis
------------------

To evaluate attrition bias, participants who dropped out at follow-up (t3) were analyzed using logistic regression analysis (1=dropout and 0=analysis sample; t1 and t3 participation as the dependent variable). There was no systematic bias regarding the main effect of study group (intervention vs control; *P*=.24) and the interactions between study group and gender (*P*=.61), study group and age (*P*=.56), or study group and grade (grades 7-11; *P*=.10). However, there was systematic bias regarding the interaction of study group (0=control and 1=intervention) and smoking status (0=no tobacco consumption during the last 30 days and 1=at least one regular or straw cigarette, water pipe/hookah, or e-cigarette; odds ratio \[OR\] 0.63, 95% CI 0.42-0.94, *P*=.02). Among smokers, there were fewer dropouts in the intervention group than in the control group. For nonsmokers, the dropout rates were about the same in both study groups (intervention group/smoker: 52.1%, 114/219 dropout; control group/smoker: 63.4%, 116/183 dropout; intervention group/nonsmoker: 39.0%, 409/1084 dropout; control group/nonsmoker: 39.6%, 356/898 dropout).

The dropout probability differed for the main effects of four characteristics: smoking status (OR 2.67, 95% CI 1.95-3.66, *P*\<.001), gender (OR 1.57, 95% CI 1.24-2.00, *P*\<.001), age (OR 1.14, 95% CI 1.09-1.19, *P*\<.001), and academic performance (OR 1.39, 95% CI 1.27-1.53, *P*\<.001). Age and academic performance were used as the metric. The ORs represented a change in the characteristic by one level.

Dropouts distorted the remaining sample for the analysis in four directions: younger age, more girls, students with better performance, and fewer smokers. Reasons for loss to follow-up included identifier code not assignable, change of school, unauthorized absence from class (truancy), illness, or grade retention.

Intervention: Education Against Tobacco
---------------------------------------

The EAT school-based intervention comprises a 90-minute module in the classroom setting (about 25 students per class) delivered by two medical students per classroom. The intervention was implemented by 36 volunteering medical students from the Federal University of Ouro Preto EAT group who received standardized training in advance, which was monitored via a performance questionnaire by the instructor. The program covered features of smoking that students can relate to in their everyday life in a gain-framed and interactive manner, which also involved a three-dimensional facial-aging app, "Smokerface," developed by EAT. The intervention is described in detail in our study protocol \[[@ref42]\].

Outcomes
--------

The primary outcome was the difference in smoking prevalence from baseline (t1) to 12 months of follow-up (t3) in the control group versus the difference from t1 to t3 in the intervention group. The differences in smoking behavior (smoking onset, quit attempts) between the two groups were studied as secondary outcomes, along with gender-specific effects.

Data Entry
----------

Data entry was performed manually at the Federal University of Ouro Preto in Brazil, using Microsoft Excel (Microsoft Corp, Redmond, WA, USA) and SPSS (IBM Corp, Armonk, NY, USA).

Statistical Analyses
--------------------

We used chi-square tests, *t* tests, and Fisher exact tests to examine baseline differences. The effects of predictors (gender and social characteristics) on smoking behavior at 12 months were calculated using robust panel logistic regression analysis. The significance level was set at 5% for *t* tests (two-sided) with 95% CIs (two-sided). Statistical analyses were performed using SPSS version 23 (IBM Corp, Armonk, NY, USA). The group allocation of the study sample was based on class level. Statistically robust panel logistic regression was used (SPSS GENLINMIXED procedure) to account for clustering. This procedure was also used to calculate the difference in the smoking prevalence from baseline to 12-month follow-up in the control group versus that in the intervention group (primary outcome). The number needed to treat (NNT) was calculated for the total effect (preventing smoking onset and initiating quit attempts).

Ethics Approval and Consent to Participate
------------------------------------------

In accordance with Guidelines for Good Epidemiologic Practice \[[@ref43]\], the study protocol was submitted for approval to the responsible ethics committee (Federal University of Ouro Preto, Brazil) and consent was obtained. All legal and data protection issues were discussed with the responsible authorities, and all participants were required to provide informed consent.

Results
=======

Baseline Data
-------------

The mean age of the 2348 participants at baseline ([Multimedia Appendix 1](#app1){ref-type="supplementary-material"}) was 14.8 years (range 12-21 years), and 50.72% (1191/2348) were female. At baseline, the survey identified 7.79% (183/2348) of participants as regular cigarette smokers, 12.05% (283/2348) as straw cigarette smokers, 4.64% (109/2348) as water pipe/hookah smokers, and 2.21% (52/2348) as e-cigarette smokers.

New derived variables were calculated for the analyses. In total, 14.78% (347/2348) of participants had smoked at least one regular or straw cigarette during the past 30 days, 5.88% (138/2348) had used a new tobacco product during the past 30 days (new tobacco product defined as water pipe/hookah or e-cigarettes), and 17.12% (402/2348) had used at least one of these during the past 30 days (regular/straw cigarettes, water pipe/hookah, or e-cigarette). The last characteristic was used as the criterion for the primary outcome and did not differ between the randomly assigned treatment groups at baseline (*P*=.83, [Multimedia Appendix 1](#app1){ref-type="supplementary-material"}). However, there were strong influences of age, grade, and school performance on smoking behavior ([Multimedia Appendix 2](#app2){ref-type="supplementary-material"}).

Follow-Up Data
--------------

Data analyses were based on the originally assigned groups ([Table 1](#table1){ref-type="table"}). There were 744 students in the intervention group and 609 in the control group who participated in the survey at both baseline and at 12-month follow-up that could be identified (baseline sample N=2348; prospective sample: n=1353; lost to follow-up: n=995).

From baseline to 12-month follow-up, the smoking prevalence increased from 11.0% (67/609) to 20.9% (127/609) in the control group and from 14.1% (105/744) to 15.6% (116/744) in the intervention group (NNT=19), with an effect for female gender (control 12.4%, 43/346 to 18.8%, 65/346 vs intervention 13.1%, 54/411 to 14.6%, 60/411) and an even greater effect for males (control 9.1%, 24/263 to 23.6%, 62/263 vs intervention 15.3%, 51/333 to 16.8%, 56/333) ([Table 1](#table1){ref-type="table"}).

Primary Outcome
---------------

The difference in the change in smoking prevalence between the control and intervention groups was statistically significant at 8.1% (95% CI 3.5%-12.7%, *P*\<.001, *t* test calculated from estimated parameters). Smoking prevalence increased over the 12 months in both groups. However, in the intervention group, smoking only increased by 1.5% (95% CI −1.5% to 4.5%) compared to a 9.6% (95% CI 6.1%-13.1%) increase in the control group ([Table 2](#table2){ref-type="table"}).

[Table 2](#table2){ref-type="table"} was calculated using the GENLINMIXED procedure (SPSS version 23) for a binomially distributed dependent variable with logit-link and an unstructured covariance matrix. Degrees of freedom were adjusted using the Satterthwaite approximation, and robust estimates were used. The class affiliation was used as random factor, meaning the clustered structure of the experimental design was taken into account. Age and academic performance at baseline were used for model adjustment. Academic performance was dichotomized as 0=good and very good; 1=reasonable, poor, and very poor. The (significant) influence of age and academic performance remained constant for the estimation of prevalence.

Secondary Outcomes
------------------

The intervention effect could be explained by the EAT program preventing adolescents from starting smoking as well as encouraging quitting attempts, as can be seen in [Table 3](#table3){ref-type="table"}.

If the intervention and control group were additionally differentiated according to gender, there were four groups ([Table 4](#table4){ref-type="table"}). Smoking prevalence increased in all four groups. In the intervention group (both males and females), smoking increased by 1.5%. However, in the control group, the increase in smoking prevalence differed for males and females: 13.6% for males and 6.4% for females.

The difference in the change in smoking prevalence between the control and intervention groups was statistically significant among males (difference 12.1%, 95% CI 5.0%-19.1%, *P*\<.001; *t* test calculated from estimated parameters). However, the difference in the change in smoking prevalence between the control and intervention groups was not statistically significant for females (difference 4.9%, 95% CI −0.7% to 10.4%, *P*=.09; *t* test calculated from estimated parameters). If only the control group was considered, the difference in the increase in smoking prevalence between males and females was significant (*P*=.049, *t* test). [Figure 2](#figure2){ref-type="fig"} illustrates the gender-specific findings.

###### 

Smoking prevalence at baseline (t1) and at the 6- (t2) and 12-month (t3) follow-ups.

  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Time point^a^                                   Total sample, n (%)   Intervention group, n (%)   Control group, n (%)   Number needed to treat                   
  ----------------------------------------------- --------------------- --------------------------- ---------------------- ------------------------ --------------- ------
  **Total**                                       \                     \                           \                      \                                        

  \                                               t1                    172/1353 (12.7)             105/744 (14.1)         67/609 (11.0)            \               

  \                                               t2                    150/899 (16.7)              64/472 (13.6)          86/427 (20.1)            \               

  \                                               t3                    243/1353 (18.0)             116/744 (15.6)         127/609 (20.9)           19/12^b^        

  **Gender**                                      \                     \                           \                      \                                        

  \                                               **Female**            \                           \                      \                        \               

  \                                               \                     t1                          97/757 (12.8)          54/411 (13.1)            43/346 (12.4)   \

  \                                               \                     t2                          86/518 (16.6)          39/266 (14.7)            47/252 (18.7)   \

  \                                               \                     t3                          125/757 (16.5)         60/411 (14.6)            65/346 (18.8)   24

  \                                               **Male**              \                           \                      \                        \               

  \                                               \                     t1                          75/596 (12.6)          51/333 (15.3)            24/263 (9.1)    \

  \                                               \                     t2                          64/381 (16.8)          25/206 (12.1)            39/175 (22.3)   \

  \                                               \                     t3                          118/596 (19.8)         56/333 (16.8)            62/263 (23.6)   15

  **Grade at baseline**                           \                     \                           \                      \                                        

  \                                               **7**                 \                           \                      \                        \               

  \                                               \                     t1                          25/341 (7.3)           19/213 (8.9)             6/128 (4.7)     \

  \                                               \                     t2                          30/208 (14.4)          12/133 (9.0)             18/75 (24.0)    \

  \                                               \                     t3                          56/341 (16.4)          28/213 (13.1)            28/128 (21.9)   11

  \                                               **8**                 \                           \                      \                        \               

  \                                               \                     t1                          40/296 (13.5)          34/192 (17.7)            6/104 (5.8)     \

  \                                               \                     t2                          38/185 (20.5)          24/114 (21.1)            14/71 (19.7)    \

  \                                               \                     t3                          52/296 (17.6)          27/192 (14.1)            25/104 (24.0)   10

  \                                               **9**                 \                           \                      \                        \               

  \                                               \                     t1                          14/86 (16.3)           6/34 (17.6)              8/52 (15.4)     \

  \                                               \                     t2                          14/56 (25.0)           3/10 (30.0)              11/46 (23.9)    \

  \                                               \                     t3                          19/86 (22.1)           9/34 (26.5)              10/52 (19.2)    −14

  \                                               **10**                \                           \                      \                        \               

  \                                               \                     t1                          48/317 (15.1)          18/116 (15.5)            30/201 (14.9)   \

  \                                               \                     t2                          45/245 (18.4)          14/96 (14.6)             31/149 (20.8)   \

  \                                               \                     t3                          61/317 (19.2)          23/116 (19.8)            38/201 (18.9)   −108

  \                                               **11**                \                           \                      \                        \               

  \                                               \                     t1                          45/313 (14.4)          28/189 (14.8)            17/124 (13.7)   \

  \                                               \                     t2                          23/205 (11.2)          11/119 (9.2)             12/86 (14.0)    \

  \                                               \                     t3                          55/313 (17.6)          29/189 (15.3)            26/124 (21.0)   18

  **Academic performance^c^** **(at baseline)**   \                     \                           \                                                               

  \                                               **Very good**         \                           \                      \                        \               

  \                                               \                     t1                          28/335 (8.4)           21/197 (10.7)            7/138 (5.1)     \

  \                                               \                     t2                          24/216 (11.1)          12/122 (9.8)             12/94 (12.8)    \

  \                                               \                     t3                          43/335 (12.8)          25/197 (12.7)            18/138 (13.0)   283

  \                                               **Good**              \                           \                      \                        \               

  \                                               \                     t1                          68/577 (11.8)          40/299 (13.4)            28/278 (10.1)   \

  \                                               \                     t2                          54/411 (13.1)          23/212 (10.8)            31/199 (15.6)   \

  \                                               \                     t3                          87/577 (15.1)          37/299 (12.4)            50/278 (18.0)   18

  \                                               **Reasonable**        \                           \                      \                        \               

  \                                               \                     t1                          64/363 (17.6)          34/201 (16.9)            30/162 (18.5)   \

  \                                               \                     t2                          53/214 (24.8)          19/105 (18.1)            34/109 (31.2)   \

  \                                               \                     t3                          91/363 (25.1)          42/201 (20.9)            49/162 (30.2)   11

  \                                               **Poor**              \                           \                      \                        \               

  \                                               \                     t1                          9/57 (15.8)            7/34 (20.6)              2/23 (8.7)      \

  \                                               \                     t2                          14/43 (32.6)           8/25 (32.0)              6/18 (33.3)     \

  \                                               \                     t3                          16/57 (28.1)           9/34 (26.5)              7/23 (30.4)     25

  \                                               **Very poor**         \                           \                      \                        \               

  \                                               \                     t1                          3/21 (14.3)            3/13 (23.1)              0/8 (0.0)       \

  \                                               \                     t2                          5/15 (33.3)            2/8 (25.0)               3/7 (42.9)      \

  \                                               \                     t3                          6/21 (28.6)            3/13 (23.1)              3/8 (37.5)      7
  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------

^a^The case number at t1 and t3 corresponds to all participants at t3 (N=1353, the basis for the analysis of the primary outcome). For better comparability, only cases are used for t2 that were also present at t3 (N=899).

^b^The NNT is 12 if the baseline differences are taken into account.

^c^Academic performance was assessed by the students themselves through one single 5-point Likert scale item in the study questionnaire.

###### 

Change in smoking prevalence in the intervention and control groups from baseline to 12-month follow-up.

  Pairwise contrasts     Survey wave pairwise contrasts     Contrast estimate   SE      *t* (*df*)     *P* value^a^   95% CI^b^
  ---------------------- ---------------------------------- ------------------- ------- -------------- -------------- ---------------
  Intervention           12-month follow-up from baseline   0.015               0.015   0.975 (883)    .33            −0.015, 0.045
  Control                12-month follow-up from baseline   0.096               0.018   5.413 (714)    \<.001         0.061, 0.131
  Difference in change   Control and intervention groups    0.081               0.023   3.456 (1595)   \<.001         0.035, 0.127

^a^The sequential Sidak adjusted significance level is .05.

^b^Confidence interval bounds are approximate.

###### 

Nominal and percentage effects of the intervention on the smoking status (secondary outcomes) from baseline to 12-month follow-up (N=1353; *P*=.001 \[Fisher test\]).

  Sample                      Prospective smoking status (t1-t3)                          
  --------------------------- ------------------------------------ ----------- ---------- ----------
  Control group, n (%)        460 (75.5)                           82 (13.5)   22 (3.6)   45 (7.4)
  Intervention group, n (%)   581 (78.1)                           58 (7.8)    47 (6.3)   58 (7.8)

The change in smoking behavior was also examined separately for the intervention and control groups. In the control group, there was a 13.5% change from nonsmokers to smokers, but only a 3.6% change from smokers to nonsmokers. The proportion of smokers in the control group increased from 11.0% to 20.9%. This difference was statistically significant (*P*\<.001, McNemar test). However, in the intervention group, the changes from smokers to nonsmokers and from nonsmokers to smokers were roughly balanced. The proportion of smokers increased moderately from 14.1% (105/744) to 15.6% (116/744), but the difference was not significant (*P*=.34, McNemar test). This suggests the intervention prevented a further increase in the proportion of smokers.

The differences in change in smoking prevalence from baseline to 12-month follow-up between the intervention and control groups were increased in participants with low school performance ([Table 5](#table5){ref-type="table"}). Dichotomized academic performance at baseline was used for the calculation (0=good or very good; 1= reasonable, poor, or very poor).

###### 

Nominal and percentage effects of the intervention on smoking status by gender.

  -------------------------------------------------------------------------------------------------------------------
  Sample                          Prospective smoking status (t1-t3)                                       
  ------------------------------- ------------------------------------ ------------ ----------- ---------- ----------
  **Control group, n (%)**        \                                    \            \           \          

  \                               Total                                460 (75.5)   82 (13.5)   22 (3.6)   45 (7.4)

  \                               Female                               267 (77.2)   36 (10.4)   14 (4.0)   29 (8.4)

  \                               Male                                 193 (73.4)   46 (17.5)   8 (3.0)    16 (6.1)

  **Intervention group, n (%)**   \                                    \            \                      

  \                               Total                                581 (78.1)   58 (7.8)    47 (6.3)   58 (7.8)

  \                               Female                               324 (78.8)   33 (8.0)    27 (6.6)   27 (6.6)

  \                               Male                                 257 (77.2)   25 (7.5)    20 (6.0)   31 (9.3)

  **Total (n)**                   \                                    \            \           \          

  \                               Female                               591          69          41         56

  \                               Male                                 450          71          28         47
  -------------------------------------------------------------------------------------------------------------------

![Effects of the intervention on smoking status by gender.](jmir_v21i2e12854_fig2){#figure2}

###### 

Effect of school performance on the change in the prevalence of smoking, calculated with GENLINMIXED.

  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Academic performance and treatment   Survey wave pairwise contrasts   Contrast estimate                  SE      *t* (*df*)   Adjusted significance^a^   95% CI^b^   
  ------------------------------------ -------------------------------- ---------------------------------- ------- ------------ -------------------------- ----------- ---------------
  **Not good**                         \                                \                                  \       \            \                          \           

  \                                    Intervention                     12-month follow-up from baseline   0.041   0.038        1.094 (356)                .28         −0.033, 0.115

  \                                    Control                          12-month follow-up from baseline   0.138   0.033        4.141 (1155)               \<.001      0.073, 0.203

  **Good**                             \                                \                                  \       \            \                          \           

  \                                    Intervention                     12-month follow-up from baseline   0.002   0.014        0.145 (2077)               .89         −0.026, 0.031

  \                                    Control                          12-month follow-up from baseline   0.077   0.020        3.936 (754)                \<.001      0.039, 0.116
  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

^a^The sequential Sidak adjusted significance level is .05.

^b^Confidence interval bounds are approximate.

Discussion
==========

Principal Findings
------------------

To our knowledge, this is the first randomized trial on school-based tobacco prevention in Brazil that showed significant (*P*\<.01) results in favor of the intervention. From baseline to the 12-month follow-up, the smoking prevalence increased from 11.0% to 20.9% in the control group and from 14.1% to 15.6% in the intervention group. This effect was increased for students with low educational background (ie, with low academic performance), which suggests that the intervention may contribute to reducing social inequalities among Brazilian adolescents, which are enhanced by tobacco addiction \[[@ref44]-[@ref48]\]. In addition, this study represents the first time the current (2015) EAT school curriculum was prospectively evaluated globally. Therefore, our findings have high relevance for the global EAT network (educationtobacco.org). In Brazil, EAT is currently established at 15 Brazilian medical schools, with more than 200 medical students volunteering to educate more than 8000 adolescents per year. Therefore, our findings also have high local relevance. Considering the NNT we found in this study (NNT=12 with baseline differences taken into account) and the current structure of EAT in Brazil (8000 adolescents covered annually), we can extrapolate that 667 Brazilian adolescents per year (8000/12) either quit smoking or do not start smoking due to EAT.

Local and international observations indicate that school-based preventions strongly motivated medical students within EAT for further tobacco control activities, such as engaging with politicians or improving medical education in regard to smoking cessation by organizing elective courses for their peers \[[@ref13]\]. In Brazil, a national tobacco control award was organized by local medical students involved with EAT to recognize the best idea for enhancing tobacco control \[[@ref49]\].

Limitations
-----------

### Lack of Biochemical Validation

Originally, we planned to biochemically validate our findings via carbon monoxide measurements with a portable CO analyzer "Smokerlyzer piCO+" (Bedfont Scientific, Maidstone, United Kingdom) that was purchased for the study \[[@ref42]\]. However, random measurements were not possible as some schools and teachers refused to participate. This made systematic collection impossible, and we were not able to collect a sample for analysis.

### Generalizability

As our research was not conducted multinationally, we cannot generalize our results to different countries and cultural backgrounds. However, the similarity between the results found here and the ones found in our German studies \[[@ref17]-[@ref19]\] increases the international validity of our research. Also, as this study was performed in the setting of Brazilian public schools, the results might not be generalizable to private schools. The fact that there were some students aged 18 to 21 years in our study (the normal expected age range for grades 7-11 would be 12-17 years) may reflect higher rates of grade retention in public schools. Nevertheless, after excluding those participants aged 18 to 21 years (117/2348), we repeated all statistical analyses (data not shown) and noted that the significant results found for the total number of students remained the same.

Comparison With Prior Work in Brazil
------------------------------------

This is the first randomized trial on school-based tobacco prevention in Brazil that showed significant (*P*\<.01) results in favor of the intervention. Prior work failed to show such an effect mainly due to lack of sample size, funding, and incompletely implemented interventions \[[@ref11],[@ref12]\]. By using motivated volunteer medical students, we were not dependent on the participation and training of teachers but had a preselected enthusiastic team that achieved complete implementation in the intervention classes. However, although the use of medical students has many benefits \[[@ref13]\], it limits the number of adolescents that may be reached by the intervention.

Conclusions
-----------

The EAT intervention prevents smoking by encouraging quitting and preventing smoking onset, especially among males and students with low educational background.
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